OBJECTIVE: To determine the accuracy of recalled height and weight, and calculated body mass index (BMI), over a 27 ± 37 y period. DESIGN: Comparison of measured height and weight with recalled height and weight 27 ± 37 y later. PARTICIPANTS: Two hundred and twenty-®ve men measured aged 18 ± 24 y as physical education students at Loughborough Training College, UK, between 1958 and 1967. RESULTS: Initial body weights were over-estimated by 3.1 AE 4.5 kg and heights by 1.1 AE 1.8 cm, on average. Some 42% (95) of recalls were within 2.5 kg and 79% (178) within 2.5 cm, resulting in 58% (130) of the differences in BMI calculated from recalled and actual heights and weights to be within 1 kgam 2 . However, 29% (66) of recalls were more than 5 kg and 8% (19) more than 10 kg from the measured values. Weight errors (actualÀrecalled) were negatively related (r À0.43, P`0.001) to weight gain over the 27 ± 37 y interval. CONCLUSIONS: Middle-aged men who were formerly physical education students recalled their previous height and weight well, in most cases, 27 ± 37 y later. The bias from recalled data would be to underestimate weight gain by 3 kg and BMI by 1 kgam 2 , on average. Errors of more than 5 kg in 29% of participants and of more than 10 kg in 8% would be expected to interfere seriously with attempts to show epidemiological relations between early weight based on recall and subsequent outcomes.
Introduction
Recall of weight and height is often necessary in retrospective epidemiological studies of the association of weight status and disease or in clinical practice. In addition, the practice of recall is becoming more common as weight change per se becomes regarded as a diagnostic separate to current weight and body mass index (BMI). 1, 2 There have been several studies of recall or with a recall component, but given the range of possible types of participants and duration of recall there is considerable potential for poor external validity. Recall accuracy has been assessed in men and women, 3 the young 4 and the elderly, 5 over the lifespan, 6 in patients, 7 and the effects of ethnicity compared. 8 However, there is insuf®cient information to determine the extent to which the use of recall data leads to bias, particularly in middle-aged men. Accuracy has been assessed by correlation or mean differences but the distributions of errors may be of more relevance for epidemiological studies. This study determines the accuracy of height and weight, and calculated BMI, recalled over a 27 ± 37 y period in 225 middle-aged men and examines the error distribution.
Participants and methods
One-thousand one-hundred and seventy-nine men underwent morphological and performance tests on entry as physical education students to Loughborough Training College, now part of Loughborough University, UK, between 1958 and 1967. Anthropometric assessments were carried out by trained student assessors using the standard anthropological techniques of the 1950s. 9, 10 In 1995, follow-up of this cohort by postal questionnaire was attempted to determine the present status and personal histories since the initial evaluation. Eight-hundred and ®fteen of the original cohort had a recorded address and questionnaires were sent to these. Three-hundred and sixty-four were returned marked`unknown' or`gone away'. Twohundred and eighty-four questionnaires were returned. Two-hundred and twenty-®ve responses of men aged 18 ± 24 y on entry were usable for this investigation.
Results
These responders were 19.5 AE 1.2 y on ®rst assessment. Their mean heights, weights and BMI are shown in Table 1 . In these respects, they did not differ from the non-responders. On entry, they were 1.5 kg heavier and 0.7 ± 2.3 cm taller than workers of the same age in British Petroleum 11 and a Midlands electrical engineering ®rm. 12 Thirteen percent had BMI greater than 25 kgam 2 . At follow-up, the cohort was taller (4 cm) but lighter (1.4 kg) than nationally representative data for 45 ± 54-y-old men. 13 Fifty percent (112) had BMI greater than 25 and 5% (11) greater than 30 kgam 2 . Recalled initial body weights and actual initial body weight were highly correlated, Pearson product ± moment correlation coef®cient, r 0.87 (P`0.001, two tailed) but recalled weights were 3.1AE 4.5 kg (CI 2.5 ± 3.7 kg) higher on average. The distributions of recall errors (measured weight minus recalled weight) according to true weight are shown in Figure 1 . Fortytwo percent (95) of recalled weights were within 2.5 kg of the actual weight and 17% (38) were within 1 kg. However, 29% (66) had recall errors more than 5 kg and 8% (19) more than 10 kg. The range was À16.3 ± 9.1 kg. The intercorrelations of recall errors are shown in Table 2 . Body weight recall errors were not signi®cantly correlated with true weight but were signi®cantly and negatively associated with body weight gain over the 27 ± 37 y period (r À0.43, P`0.001) and, to a lesser degree, to current weight and BMI.
Initial and recalled heights were highly correlated, r 0.97, P`0.001. Recalled heights were overestimated by 1.1 cm, on average, and were negatively correlated to current height, r À0.23 (P`0.01), and to current weight and weight gain. Thirty-four percent of recalls were within 1 cm of the actual values and 79% (178) within 2.54 cm. The range of errors wasÀ5.6 ± 6.8 cm.
BMI errors were signi®cantly and positively correlated to initial body weight and BMI but negatively correlated to current weight and weight gain. Fiftyeight percent of the differences between BMI from actual heights and weights and from recalled height and weight were within 1 kgam 2 and 30% (68) within 0.5 kgam 2 . The range wasÀ5.3 ± 3.2 kgam 2 . BMI errors were highly correlated with weight errors, r 0.94, P`0.001, but much less so with height errors, r À0.18, P`0.01, suggesting weight errors were the major contributor to BMI errors.
Discussion
There are few studies of the accuracy of recall of height and weight and, given the range of possible types of participants and duration of the recall period, Accuracy of heightaweight recall NG Norgan and N Cameron they have considerable potential for poor external validity. There are a host of possible confounding variables such as age, sex, ethnicity, education and occupation. The participants in this study were homogeneous for these confounders. Former physical education students might be expected to have a greater interest in health and ®tness and hence a better recall than the general population. However, elite competitors may have marked physical and psychological differences compared to the general population affecting their response to and ability for recall but few of the respondents competed at an international level.
The study most similar to this in terms of age of respondents and duration of recall is that of Casey and colleagues.
14 They validated recalled body weight at 18, 30 and 40 y and self-reported current weight by comparing these with measured weights in 95 ®fty-yold US men and women, participants in the Harvard Longitudinal Studies of Child Health and Development. In males, recalled and actual weight at 18 y were highly correlated, r 0.87, but recalled weight was overestimated by 2.1 AE 4.9 kg, on average. Thirtyseven percent recalled 18-y-old weights to within 2.2 kg. The corresponding ®gure for our cohort is 46% (103). In women, recalled 18-y-old weights were underestimated by 1.6AE 3.7 kg on average but 52% of recalls were within 2.2 kg of the actual value. Recalls of previous weights at all ages were not signi®cantly in¯uenced by the passage of time nor by education or accuracy of current weight reports.
Other studies have a shorter recall period or respondents of different ages. Perry et al compared body weights of 1931 US adults obtained in the National Health and Nutrition Examination Survey (NHANES) with a recall of the weight at follow-up approximately 10 y later. 15 In men and women, the measured and recalled weights were highly correlated, r 0.73 and 0.74, respectively. Men tended to overestimate their earlier weight, as found here, and women to underestimate it. Such biases are common in the literature. 14 The accuracy of reporting was in¯uenced by sex, ethnicity, current BMI and weight gain over 10 y.
Troy and colleagues compared recalled weight and self-reported current height with measured weight and height at age 18 y in 118 participants in the Nurses Health Study II cohort aged 34AE 5 y. 4 The correlation between recalled and measured weight was 0.87, with a mean difference of À1.4 kg. Heights were highly correlated, r 0.94, as were BMI, r 0.84. The mean difference was À0.5 kgam 2 . They concluded that the validity of recalled heights and weights in these women were high even though recalled and measured were signi®cantly different. The magnitude of the correlations was similar to those reported here but the absolute differences were lower.
Stevens et al investigated recall accuracy in the elderly by comparing reported and measured weights in 62 ± 100-y-old men and women in the Charleston Heart Study. 5 The correlation coef®cients for all subjects were 0.98 for current year, 0.94 for 4 y and 0.82 for 28 y recall. Deviations between reported and measured weight increased with declining scores in cognitive tests. There was a tendency for subjects in the highest quartile for weight to underestimate their weights and for those in the lowest quartile to overestimate their weights, a tendency that increased with time. Similarly, Must et al 3 interviewed 181 participants in the Third Harvard Growth Study when aged 71 ± 76 y. High school weight was overestimated by men who were lean as adolescents and underestimated by women who were obese as adolescents, both by approximately 2.5 kg. Current weight status had a weak effect on recall accuracy.
De Fine Olivarius reported recall accuracy in newly diagnosed diabetics of median age 64 y and BMI 31 kgam 2 . Recall underestimated weights measured 5 y previously by 1.9 s.d. 7.1 kg (n 141) and at 10 y by 2.0 s.d. 7.2 kg (n 122) on average. 16 There was no effect of age, sex, weight, smoking and selfreported health status. Chronic ill health may bias recall but Paganini-Hill and Ross observed that breast cancer patients recalled weight with the same accuracy as controls. 7 Few studies have examined the reproducibility of recall. Klipstein-Grobusch et al examined the reproducibility of recalled weight at age 25 and 40 y in 120 middle-aged participants of the validation phase of a European cancer study. 17 Mean differences were small but variation was considerable. Reproducibility of AE 3 kg was shown by 76% (91) for weight at 25 y and 82% (98) for 40 y weight. Reproducibility was not in¯uenced by age, sex, current body weight or BMI, or by educational achievement.
This study has used self-reported current weight in comparing errors in recall with weight gain. The literature on the accuracy of self-reported heights and weight tends to show, as with recall itself, small systematic differences compared to true values but with large errors in some individuals. Heyms®eld et al reviewed the literature and reported that in adults BMI based on measured and self-reported heights and weights were correlated at 0.90 or higher in seven out of eight studies. 18 In the eighth study, the correlation was 0.88.
Most authors report that recall contributes valid information for studies of previous weight status and later health, even though large errors are seen in a sizeable proportion of individuals. This apparent paradox arises from an unwarranted reliance on correlation coef®cients as a measure of reliability. High correlations are not synonymous with accuracy. More attention should be given to the proportions of individual errors falling outside reasonable limits. Errors of more than 5 kg in 29% of participants and of more than 10 kg in 8% would be expected to interfere seriously with attempts to show epidemiological relations between early weight based on recall and subsequent outcomes. The possible in¯uence of factors such as age, sex, ethnicity, current weight and weight gain should also be fully investigated.
